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Abstract

The Impact of Parents’ Perceptions of the Food i@udlithin Their Neighborhood and Most
Frequented Food Stores and the Distance to FoadsSta Children’s Diet Quality

Katharine Olivia Lutz
Chair of Supervisory Committee:
Brian E. Saelens, PhD

Health Services, Pediatrics, and Psychiatry & Bajral’Sciences

Background: Childhood obesity has reached epidemic proportiorthe United States, which
could signal an unprecedented shift in lifesparihwie current generation living a short life than
their parents. Although there are a variety of dbating factors, some of the largest gains in
childhood obesity reduction could come from examgnithe relationship between the
neighborhood food environment and children’s dietlily (DQ). While many studies have
investigated the influence of distance to superetarion adults’ DQ, few have examined the
effects on young children. Further, studies havelyaconsidered parents’ perceptions of local
food quality as a predictor of children’'s DQ, navk studies used the parents’ frequented food
store (FFS) as the measure of exposure. Finaklyetremains a need to assess if parents travel
farther for food shopping when their perceptions)eighborhood food quality differ from their
perceptions of food quality at their FFS, becabse ddditional travel burden may be prohibitive
to healthy food procurement.

Methods: Participants were 686 parent-child pairs from theighborhood Impact on Kids
(NIK) Study. Parents’ perceptions of neighborhood &FS quality were assessed via survey.
Children’s DQ was measured as adherence to theiétpproaches to Stop Hypertension
(DASH) eating plan’s overall and fruit and vege&alF&V) recommendations through three,
random 24-hour dietary recalls. FFSs were idewtifieéa survey and street network distances
from home to the store were calculated via GIS.edmregression analyses assessed the
associations between parents’ perceptions and Bi@jichs well as distance to the FFS and child
DQ. A paired t-test determined if parents held alidant views about food quality between their
neighborhood and FFS, and Spearman rank correlabefficients assessed the association
between discordance and food shopping distance.

Results: No statistically significant associations were fduretween parents’ perceptions of FFS
quality and children’s overall DASH score in thejumted analyses; however, the F&V
component DASH score remained significant (p=.0B)e adjusted models indicated that
increasing distance to the parents’ FFS improveldirem’'s overall and F&V component DASH
scores. Parents’ views of food quality within the@ighborhood versus FFS differed, with FFSs



receiving more positive assessments. Discordamisvigere weakly and significantly associated
with distance to the FFS (r=-0.1, p=.01).

Conclusions: Parents’ perceptions of the food quality at théuSFare only weakly associated
with children’s DQ. This may be due to the factttireany factors impact food choice decision-
making. The finding that children’s DQ improved lwihcreasing distance to the FFS suggested
that parents valued healthfulness and were wiliintyavel farther to procure healthy, affordable
food. Additionally, restricting the focus to justet relationship between the home and the FFS
may have obscured the true nature of the food enwmient-diet quality relationship, and future
studies should include other common destinationsne’s daily activity space (e.g. work or
school).
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Introduction

Today’s generation could be the first in our nasohistory to live a shorter life than their
parents and this is due in large part to the opegitdemic and its complications’ Within one
generation, or 30 years, the obesity rate amoridrehiin the United States (U.S.) has more than
tripled: in 1980 about 5 percent of youth betwdenadges of six and 19 were classified as obese,
but by 2010 over 17 percent were ob&3€learly, this is a dramatic shift in a short periaf
time and it is alarming because these childrenvarg likely to remain obese into adulthood,
signaling a lifetime of health complicatiofis>® While health consequences are of primary
concern, there are substantial costs to society afole from an economic perspective. The
Robert Wood Johnson Foundation estimates thatdbes of obesity in the United States range
from $147 to $210 billion annually.

The short and long-term consequences of obesitgrins of physical and mental health are
severe. Obesity increases the risk of asthma, desease, stroke, cancer, metabolic syndrome,
type Il diabetes, osteoarthritis, low self-esteamj depressioh:** The Foresight Obesity Map
shed light on the complex system of determinardasdhe responsible for this fast shift in obesity
rates-* 1> The map moves thinking beyond the level of theviddal and forces researchers and
policymakers to adopt a systems-perspective inraaeonsider the interconnected social and
environmental influences. The map also lends sugpdhe idea that our modern lifestyle is in
part responsible for this change, because we neniniobesogenienvironments that contribute
to a pattern of inactivity and over-eating, leadigericans to become heaviér!’

Although several determinants related to childhobesity could be studied, some of the
largest gains in obesity reduction could come frexamining the relationship between the

neighborhood food environment and children’s diatly, because the neighborhood food



environment has population-level impatisUnderstanding this relationship is particularly
important among the youth population because egitigrns established in childhood carry into
adulthood:®>** Thus, childhood can be seen as a critical windmvwestablishing lifelong healthy
eating habits, and it is important to understanétvactors facilitate these behaviors. Although
several studies have demonstrated an associattaredre the neighborhood food environment,
diet quality, and obesity for adolesc&ft and adult populatiorf$; ®*°the findings have been
inconsistent, which demands more research to betigerstand these relationships. Moreover,
the impacts of these relationships on younger mimidhave been minimally explored.

Most studies have operationalized the neighbortiood environment in terms of the ease of
accessing healthy food using the distance to tlusest supermarket or the density of
supermarkets within a defined distance of one’s éonf® ***This practice may be due to
knowledge about the distance decay phenomenonhvatates that the degree of interaction or
influence between two locations (e.g. home andod f&tore) declines, usually exponentially, as
the distance between them increa€dsor example, a recent study on the nutritionabbar of
Los Angeles adults demonstrated that a distancaydeodel for supermarket accessibility could
explain the variation in adults’ fruit and vege®{F&V) consumptiori® Essentially, living
closer to a supermarket, increased the chancesathatdult would consume four or more
servings of F&V per day® Additional observational studies have demonstrétadliving closer
to a supermarket is associated with improved digtlity among adults and adolescents, after
controlling for race, gender, and measures of smopomic status (e.g. income and/or
educationy? 3* 3% hyt the impacts on obesity have been mi%&€d.in contrast, Boone-
Heinonen et al. (2011} found no evidence of a supportive relationshipveen supermarket

proximity on the overall diet quality and F&V comsption of young adults. Their null result



may be because their metric for proximity (the nembf grocery stores per 10,000 population
or supermarkets per 100,000 population within sgtlifean distances of participants homes,)
was not an accurate reflection of their sampleteas to the health promoting food resources.

Few studies have examined how supermarket distamgegct children, and the results have
been mixed. The influence of distance may be diffefor children compared to adults because
parents might attach different values to food dualWhen it can impact the growth and
development of their child. A recent study on nioeten year old children in the United
Kingdom demonstrated that the relationship betwidenneighborhood food environment and
youth diet quality is complex because F&V consummptiecreased with decreasing distance to
supermarkets, but increased with increasing demsisupermarket® Similarly, Timperio and
colleagues (2008) found that the likelihood of dreh under the age of 12 meeting their daily
F&V recommendations increased with increasing distafrom home to a supermarRéwith
evidence remaining mixed on the value of distalmctod stores as a predictor of diet quality
among children, this element of the food environtyt@at quality relationship requires further
exploration.

Measuring healthy food access based on the distanbe closest supermarket relies on the
assumption that people use the food resourcestbahe most proximate, but this is not always
accuraté® *’ Some studies have demonstrated that adults ailetrfarther to reach healthy food
if their neighborhood resources are unfavordblé’ especially if they are parents of young
children?” Consequently, knowing the distance parents trfmeet home to their most frequently
used food stores may be a more accurate refleofitine time and travel costs associated with

food shopping and diet quality, than simply usihg tlosest store.



While important, distance measures alone do nbtthel full story of neighborhood food
guality. As a result, some studies have employégestive measurements of neighborhood food
quality in order to incorporate the residents’ egions of their access to healthy fo8d® 442
Research on fast food and fruit and vegetable copsan among women from different
socioeconomic strata, revealed that perceptionshigh quality produce within their
neighborhood explained the variations in their F&@nsumptiod® Similarly, Zenk and
colleagues (2005) found that women’s positive paiioas of produce quality where they
shopped, were positively associated with F&V congtiom, independent of socioeconomic
status’? Together, these studies suggest that perceptiomsighborhood food quality may play
an important role in determining diet quality. Gtilew studies have examined if parents’
perceptions about the quality of food in their idigrhood also impacts their child’s diet quality.
A study of nine to ten year olds in Canada is sagige of such a relationship, but more evidence
is needed to support this idea. The study showed thildren of parents with positive
perceptions about healthy food access within theighborhood, had higher diet quality index
scores than the children of parents with negateregptions”>

Finally, knowing how parents’ perceptions of foodafity within their neighborhood
compare with their perceptions at their frequerdtstes may be another important measure of
the neighborhood food environment-diet quality tielaship. Discordant views would suggest
that parents do not shop within their neighborhaskich could be an indication of increased
time and financial burdens due to the greater treaguired to obtain healthy food. If children
are eating a healthy diet, their parents may neexhop more frequently for fresh produce. The
inconvenience of traveling longer distances maygme parents from engaging in these healthy

shopping patterns. Consequently, having discorddmesveen neighborhood food quality



perceptions and the perception of places paretuslacshop (outside their neighborhood) could
adversely affect children’s diet quality.

The purpose of the present study was to examinerdhaionships between parents’
perceptions of the food quality at their frequergéates and within their neighborhood, distance
to the frequented food stores, and children’s gigtlity. The first aim was to examine whether
parents' ratings of the food quality where they thafgen purchased groceries were associated
with their child's diet quality as measured by thehild’s overall DASH index score and the
F&V component score of DASH. As parents’ percemicand children’s diets are jointly
influenced by a variety of other factors, pareng¢,agender, race, ethnicity, and highest level of
parental education were included as key covari&esond, the study aimed to examine whether
children who lived closer to the supermarkets andlksgrocery stores where their parents most
often purchased groceries had a better diet qu@ity. higher overall DASH score and higher
F&V component score) than those children who livadher away from their parents’ most
frequented store. Finally, this study examined Wweetparents’ perceptions of their most
frequented food store differed from their percemi@f their neighborhood food quality and if

this discordance in perceptions was related taltftance to their most frequented food store.



Methods
Study Design
The data were derived from the Neighborhood ImpacKids (NIK) Study, which employed

an observational longitudinal design to collectveyrdata, anthropometric measurements, and
dietary recalls on parent-child pairs. Data fosttiesis were drawn from the baseline NIK time
point.
Study Setting

NIK was designed to examine whether children fraffecent neighborhoods had different
physical activity, eating behaviors, and weighttista The physical activity and nutrition
environment (PAE and NE) characteristics of all sten block groups (NIK definition of
neighborhood) within King County, Washington andnSR@iego County, California were
evaluated based on characteristics thought to supguosical activity and healthy eating
behaviors* > Details on the characteristics used to define himichoods based on their
physical activity and nutrition environments areo\pded elsewhere. Briefly, census block
groups fell into four possible neighborhood typeisth PAE/ low NE, low PAE/ high NE, high
on both, or low on both. Evaluations of the PAE evbased on the presence or absence of
guality parks and the level of expected walkahilishereas the NE evaluations were based on
proximity to a supermarket and the density of fasd restaurants within and surrounding (a .5-
mile buffer) the census block groth>
Study Participants

Following the neighborhood classification, houseBokith children between the ages of six
and 11 were randomly recruited for participatiothivi each neighborhood through publically

available phone contact information between Sepger2b07 and January 2009. Of the 8,616



households that were contacted, 7,094 had a worghmne number of which 4,975 were

screened for interest and eligibility. In total, 49%amilies were interested and eligible, but only
730 consented to participate in the study. Thed ample included 686 parent-child pairs who
completed the survey and had valid dietary recatadrepresenting 572 unique census block
groups.

In order to participate in the study, the childitead to be between the ages of 6 and 11 at
enrollment and have a parent who was also willmgarticipate. Both the child and the parent
had to meet the following eligibility criteria: (live in a census block group located within one
of the GIS identified neighborhood environment gpg) be able to exercise at a moderate
intensity; (3) not have a health condition assedawith obesity or be on a medical treatment
that could impact growtP The details of the exclusion criteria related tovgh and weight
have been described elsewh&rén order to avoid clustering within a householdlyoone child
per household could participaté.

The Institutional Review Boards at Seattle Childsehlospital and San Diego State
University approved this study.

Study Measures

Survey Demographics

Parents completed either a paper or on-line sual®ut their child and themselves. Items
pertaining to the parent and child included gendre, ethnicity, and age. Parents also answered
guestions about their own highest level of educasiod employment status. In addition, parents
completed questions regarding the highest educddéesl of adults in the household, motor-

vehicle ownership, marital status, and annual hooiseincome.



Assessment of the Quality of the Food Environment

Within the survey, parents were also asked to ragglg rate the quality of the food
environment where they commonly purchased groceres within their neighborhood. Each
rating was based on a scale of five statementstedidgpm a previous survey by Echeverria et
al. (2004) that proved to be a reliable measumeeighborhood food qualifi?. Parents reported
their degree of agreement with the five statemesitsg a five-item Likert scale that ranged from
strongly disagree (worth one point) to stronglyesg(worth five points) for both their most
frequented food store and the neighborhood foocestbhe total score for each scale had a
possible range from five to 25 points. In ordephtain a continuous score where a higher score
indicated increasingly positive views of store aighborhood food quality, the negatively
phrased items in both scales were reverse coded.

The frequented food store quality scale contathedfollowing statements: (Low-fat foods
cost too much(2) There is a large selection of fresh fruits and ‘agkes (3) There is a large
selection of low-fat products availablgl) The condition of fresh fruits and vegetables isrpoo
(5) Fruits and vegetables cost too mudihe statements for the neighborhood food quatle
included: (1)There is a large selection of low-fat products &afalie; (2) The fresh produce is
usually of high quality(3) There is a large selection of fresh fruits and ‘egkes (4) Fruits
and vegetables cost too mug®) Low-fat foods cost too muclht should be noted that the
framing of one item relating to the condition obg@uce differed between the scales. For the
neighborhood scale, the statement was positive tHerfood store scale, the statement was
negative.

Assessment of Children’s Diet Quality

Dietary Recalls



Children’s dietary intake was assessed with thraedom 24-hour dietary recalls that were
collected over a two-week period using the 24-houttiple-pass method. Studies have shown
that this is a reliable and valid measure of enengy nutrient intake among young childrén.
Trained research dietitians from the Dietary Datdry Center at Seattle Children’s Hospital
used the Nutrition Data System for Research (NDS#iware to collect each child’s dietary
recall via telephone interview. Children over tlge f eight reported for themselves; whereas
parents of younger children reported on their ¢hildehalf through the consensus recall
approach.

DASH Index Score

Following the collection of the dietary recallscé child’s diet profile was analyzed for
overall diet quality, as measured by the overallSBAindex score. While it is a less common
measurement of diet quality, studies have showhishassociated with a healthy diet because
participants who followed the DASH eating patterperienced reduced chronic disease 1i5k.
® Moreover, DASH is one of the healthy eating pasiedescribed in the 2010 Dietary
Guidelines for Americans and endorsed by the Araeriscademy of Nutrition and Dieteti€s.
The DASH index score has eight components (gramgetables, fruits, dairy, meat, nuts, fats,
and sweets) worth ten points each and the standlar@shieving the minimum and maximum
scores are shown in Table 1. Meeting the standarthé maximum score resulted in full points,
whereas meeting the minimum resulted in zero po@tmsumption that fell in-between the
thresholds received a proportionate score. Cons¢lgu®ASH scores had the potential to range
from zero to eighty, with higher scores indicatanigher diet quality relative to lower scores.
Fruit and Vegetable Consumption

Fruit and vegetable (F&V) consumption was measuved the combined F&V component



scores from the DASH index. These scores couldedngm zero to twenty. This specific
dietary component was an outcome of interest bectuse of the five items from the perceived
neighborhood and frequented food store qualityescatidressed perceptions about the quality of
produce. In addition, a diet rich in F&V is assaedh with improved health outcomes. Higher
values of DASH F&V component scores indicated highgt and vegetable consumption.
Distance

Distance to the most frequented food store wagselgfas the distance along the street network
from the participant’s home to the most frequerfteatl store. In the survey, parents could list
the names and addresses of up to three stores Wiagrahopped most often for food and rate
the frequency of shopping at each of the food st@ece a month, two to three times a month,
once a week, two or three times a waeeKour or more times a wegkAlthough parents could
list any store type, only stores identified as grgcstores, supermarkets, or market/produce
stores were used in the present analysis. Urbanmgds Health, Inc. (UD4H) geocoded the
home-address and the frequented food store adofrediparent-child pairs with ArcGIS. UD4H
then used ArcGIS to calculate the network distaricem home to the most frequented food
store. If parents listed two or more stores withadrequency of use, the distance from home to
each store was calculated and then averaged toagermae, overall distance measure.
Discordance

Discordance was defined as the difference in psarg@erceptions of the food quality at their
frequented stores versus their neighborhood fooikst The frequented food store quality score
was subtracted from the neighborhood food qualdgres Both the food store quality and
neighborhood food quality scores had a possiblgearf five to 25 points; thus, discordance

could range from -20 to 20 points. Negative valuineBcated better views of the food quality
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within parents’ frequented food stores relativetiie neighborhood. Positive values indicated
better views of the neighborhood food quality relato the parents’ frequented food stores. A
zero score indicated no difference in parents’ gations of the food quality within their
neighborhood and their frequented food stores.
Statistical Analyses

Descriptive statistics were used to examine deamgc information, with means and
standard deviations for continuous variables anohtsoand percentages for categorical variables
generated overall and by neighborhood type (higlowrPAE and NE). Chi-square tests were
used to assess significant differences in demogrspby neighborhood type for categorical
variables, and ANOVAs were used for continuousaldas. In order to assess the first aim of
the present study, the children’s overall DASH ssoand F&V component scores were
separately regressed against parents’ perceptiotie @uality of the parents’ most frequented
food stores using ordinary least squares linearessgpn with robust standard errors. These
models were adjusted for the parent's age, gendee, ethnicity, as well as the highest
education level within the household. In order ddorass the second aim, the children’s overall
DASH scores and F&V component scores were sepgareggressed against the distance from
home to the parents’ most frequented food storegusrdinary least squares linear regression
with robust standard errors. In order to meet m@dsumptions, the distance variable was log-
transformed. These models were adjusted for thengarage, gender, race, ethnicity, as well as
the highest education level within the householtk &djusted distance models also included the
variable of whether a neighborhood was deemed biglow in physical activity environment
(PAE) because participants in the low PAE neighbods, based on study design, were less

likely to live in a neighborhood with food storess(the presence or absence of non-residential
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destinations was in part how walkability was defipdn order to assess if there was a difference
(discordance) between parents’ perceptions of meidgiood food quality versus frequented food
store quality, a paired t-test was performed. N&gearman’s rank correlation between the
discordance score and log-distance was calculateassess the strength of the association.
Statistical significance was set at the p<.05 lexdll analyses were performed using STATA

software version 12.1 (StataCorp LP, College StafioX, USA).
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Results
Descriptive Statistics

The demographic characteristics of the NIK studytipipants are shown in Table 2. The
children had a mean age of 9.1 years (1.5 yeass)lf of the children were female and they
were predominantly white (81%); 115 (17%) childréentified as Hispanic. The majority (86%)
of the parent pairs were mothers who identifiedvage (89%); 91 (13%) parents also identified
as Hispanic. The parent’s ages ranged from 26 tpe@6s (41.5 + 5.8 years). In addition, most
(93%) parents were married or living with a partrigme income level of the households was
high, with nearly half (49%) reporting an annuatame above $100,000 and less than 14
percent reporting an income below $50,000. Paret® also highly educated with over 75
percent reporting the highest educated adult irhtimae attained a college education or higher.
In addition, most (99%) participants were from a$ehold that had at least one vehicle.

Table 3 summarizes the children’s diet qualityrespparents’ perceptions of food quality, as
well as shopping frequency and distance to frecuebribod stores by neighborhood type.
Children’s overall DASH scores ranged from 19.8105 (41.5 = 7.1) and their F&V component
scores ranged from .5 to 20 (9.7 4.2). There wwrandications of significant variation by
neighborhood type. Parents’ ratings of the foodityuahere they most frequently shopped were
generally positive, 20 out of a possible 25 poif#s3.2), and did not vary significantly by
neighborhood type (p=.23). Parents’ ratings offtied quality within their neighborhood were
also positive: 18.8 out of a possible 25 points3(¥). The average distance to the most
frequented food store was 2.4 miles, but there avegnsiderable range (.02-20.5 miles). Those
living in the least health promoting neighborhoodisonment (e.g. low PAE/low NE), traveled

significantly greater distances for their food spbiog compared with all other neighborhood
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types (p<.0001). At the same time, there was nnifsggnt variation in shopping frequency by

neighborhood type. Two hundred and ninety-two (4®#rents reported shopping at their most
frequented store once a week and 288 (42%) repgdet) to the store two to three times per
week or more.

Parents’ Perceptions of Frequented Food Store Qualnd Children’s Diet Quality

The linear regression analyses for the influencgarents’ perceptions of frequented food
store quality on children’s diet quality are shownTable 4. In the unadjusted analyses,
children’s overall mean DASH scores were signiftbgnpositively related to the parents’
perceptions of the quality of the most frequenteddf store (p=.02, full model “R.01). The
difference in mean DASH scores among two groupshdtiren differing by one point in their
parents’ ratings of their frequented food storelitpuavas approximately .20 (95% CI: .03, .40).
However, after adjusting for parent age, genddmieity, race, and household-level education,
the association between parents’ perceptions afuémeted food store quality and children’s
overall DASH scores became insignificant (p=.10,rfwodel R=.05).

Similarly, the mean F&V DASH component score wagnificantly related to parents’
perceptions of the quality of food at their freqieehfood stores compared to those with negative
perceptions (p=.04, full model’R01). The difference in mean F&V DASH componernirsc
among two groups of children differing by one pamtheir parents’ ratings of their frequented
food store quality was approximately .10 (95% Q@LL,..21). After adjusting for parent age,
gender, ethnicity, race, and household-level edwutatthe association between parents’
perceptions of frequented food store quality aradrtbhildren’s F&V DASH component scores
remained significant (p=.05, full modefR04).

Distance to Frequented Food Stores and Children&t Quality

14



As indicated in Table 5, there was no associdbietwveen the distance to the most frequently
used food stores and children’s overall DASH sconethe unadjusted analyses (p=.28, full
model R=.002). In the adjusted model, the association wsigsificant (p=.04, full model
R?=.05). It is estimated that the average overall BIASore increases by .26 points for each
one-mile increase from the mean distance from himntlee most frequented food store (95% CI:
.02, .50), adjusting for parent age, gender, eitynicace, household-level education, and the
neighborhood-based physical activity environmedER

The F&V component scores were also not significarthe unadjusted analyses (p=.25, full
model R=.002). However, in the model adjusted for the ptiseage, gender, ethnicity, race, and
household-level education, as well as neighborHmsed PAE, the association between the
F&V component score and distance was significartQ®, full model R=.05). The analyses
indicated that the average F&V component DASH saoceeases by .18 points for each one-
mile increase from the mean distance from homaedarost frequented food store (95% CI: .03,
.30).

Discordant Perceptions and Distance to the Mosigeented Food Store

The paired t-test indicated that parents, on aeerheld discordant views of the food quality
within their neighborhood food stores compared higir most frequented food stores (t=-11.4,
p<.0001). On average, parents perceived theitbeitnood food stores to be lower in quality
than their frequented food store. The items thattrdmuted the most to this difference were:
“There is a large selection of fresh fruits and vabkes” (t= -9.69, p<.0001) andFfuits and
vegetables cost too mucfreverse-coded; t= -11.12, p<.0001), with the tmosquented food
stores scoring better on these items than the bergbod food stores.

As shown in Figure 1, the overall results of thEe&man rank correlation indicated a weak
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and significant relationship between discordanteptal perceptions of neighborhood food

guality versus frequented food store quality argidstance to the most frequented food stores
(r=-.1, p=.01). Figure 2 illustrates this relatibis by neighborhood-based physical activity

environment type (PAE). When stratified by PAE réheas a weak and insignificant association
for participants living in high PAE’s (r= -.06, #8), but a weak and significant association for
those living in low PAEs (r= -.14, p=.01). This iodted that the association between the
parents’ discordant food quality perceptions arelltiy-distance to the parents’ frequented food

store was stronger in low PAEs than high PAEs.
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Discussion

This study examined the relationships betweenngirperceptions of the food quality at their
frequented foods stores and neighborhood foodstdistance to food stores, and children’s diet
quality.
Parents’ Perceptions of Frequented Food Store Quailnd Children’s Diet Quality

Consistent with Veugelers, Sithole, Zhang, and &jaitine (2008), the present study found a
statistically significant positive influence of eats’ perceptions of the food quality at their
frequented stores on their children’s overall digality and F&V consumption in the unadjusted
analyses; however the association was very smathagnitude® Additionally, these effects
were diminished after controlling for the parendige, gender, ethnicity, race, and household
education, which suggests that other factors pigyortant roles in determining children’s diet
quality. Moreover, household education-level wasorggly, positively, and significantly
associated with children’s overall and F&V companBASH scores in the adjusted models.
This finding is consistent with numerous studiest flound a positive association between higher
parental education level and child diet qudifty® Because education is one of the social
determinants of health, higher education leveldiaked with greater wealth and better nutrition
knowledge, all of which facilitate healthier dietaptices relative to those with less knowledge
and resource¥: ® In addition, parent gender was positively and ificemtly associated with
children’s overall DASH scores, whereas parent\age negatively and significantly associated
with children’s F&V component DASH scores. Mothengsy have more of a positive influence
on their child’s diet than fathers because wome t®® do more of the food shopping and
preparation than men; thus, mothers’ perceptionsfoofd quality are more meaningful.

Increasing parent age may have a deleterious effieathildren’s diet quality because older
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parents may be more advanced in their careershwbaves them tired and wanting to prepare
quick meals at home that may not include as many E&n a parent with more time flexibility.

There are a few possible explanations for whyrdsellts failed to be stronger. Many factors at
the individual, interpersonal, and societal levdluence food purchasing decisions and child
dietary quality, including: nutrition knowledge stas and preferences, convenience, marketing,
price, accessibility, and cultural and social iefices® ®*"2Thus, even if parents rated their
frequented stores well in terms of the accessinmi@and quality of produce and low-fat foods,
they may have still been influenced by unhealthykei@ng strategies at these food stores or
encountered other influences which diminished aewefit of positive perceptions of the
availability of healthful options at their most duented food store. Another alternative
explanation is that the parents’ perceptions didraflect the reality of the food quality at their
frequented stores due to social desirability bimasther words, parents may have over-reported
the good aspects of food options at their frequerfteod stores in order to appear like
responsible decision makers with regard to thewdfocshopping habits. Finally, with a
predominantly wealthy and well-educated sample stiidy sample was biased toward a group
that typically has healthy eating patterns, and thck of variability likely contributed to weak
results.
Distance to Frequented Food Stores and Children&t Quality

Contrary to the hypothesized direction of assamatall of the adjusted models indicated that
living farther away from the grocery stores andesuparkets most frequented by the parents was
related to better children’s diet quality. Agaihetmagnitude of this relationship was very small
(e.g. overall DASH and F&V component scores imptbig less than one point with each one

mile increase from the mean distance). These fgaliare in agreement with some previous
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studies that found a minimally positive impact atrneased distance to the supermarket on
children’s fruit and vegetable consumptfdn?> One reason why this might be true is that the
most healthy and inexpensive food stores are ruattdal in close proximity to residential areas,
which forces parents to travel farther to buy afédle, healthy foo® Consequently, a parent’s
decision to forego shopping at the store closedméiin favor of the healthier, distal store
becomes a health-promoting choice for their chitliet quality.

There are a few possible explanations for why rdilts indicated that increased distance
benefited children’s diet quality. First, the dista measure only captured proximity to food
stores with respect to the home address. Consdguéntwvas unable to account for the
complexity of trip behaviors that may have involv@tier destinations such as work, school, or
other community gathering places. Both children @&l parents likely spent a good amount of
their time outside of the proximal home environmdfdr example, it may be the case that
parents did the majority of their food shopping meawhere they worked instead of the home.
Thus, the distance from home to the frequenteck st@s not a true reflection of convenience or
the time required to shop for groceries. This issistent with Kerr, Frank, Sallis, Saelens,
Glanz, & Chapman’s (2012) findings that accesotalfnear the home is less frequent than food
access in one’s daily activity space and that nmsd trips start from a non-home locatith.
Additionally, 99 percent of all study participantsvned a car, which likely attenuated the
challenges of increased distance between the haththa frequented food stores.

Discordant Views of Neighborhood vs. Frequentedd=8tmre Quality and Distance

Parents held discordant views of food quality wittheir neighborhood and frequented food

stores, with their frequented food stores receivimgre favorable scores. The less favorable

neighborhood ratings, suggested that parents gdwalitside of their immediate neighborhood in
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order to procure healthy, affordable food. The fiett there were no variations in shopping
frequency by neighborhood type, despite signifiadfferences in average distance to the most
frequented food stores, suggested that parenteglachigh value on less expensive, better
qguality food, and that they were willing to travmdyond their neighborhood offerings to procure
that food. The association between discordancedistdnce may have been stronger in low
PAEs versus high PAEs because participants in IAMESP had more limited access to
supermarkets. Thus, they were more likely to expresgative perceptions about the quality of
their local offerings and they were also more fk#&d travel outside of their neighborhood to
access healthy food, than those living in high PAMERout these access barriers.

Strengths and Limitations

There were several strengths to the present stusst, the study used a large sample of
parent-child pairs from two major metropolitan a&éa the U.S.: Seattle, WA and San Diego,
CA. Additionally, children completed three randodt2our dietary recalls, thus the measure of
diet quality was likely an accurate reflection lo¢ir eating pattern. To our knowledge, this is one
the few studies to apply the DASH diet index measara youth populatioff.

While this study had numerous strengths, thereevaéso some notable limitations. First, the
cross-sectional design made it impossible to ictarsality. Second, this study was limited to
looking at the influence of generally more healthiood stores (i.e., supermarkets or large
grocery stores). By not examining the frequencyusé of fast food outlets or other health
detracting food resources (e.g. convenience andolicstores), the positive influence of
supermarkets and grocery stores may have beenredsé€n a similar note, the survey did not
capture how much food was purchased at each STaresequently, it was impossible to know

what quantity of the food consumed by the child aggbrted in the dietary recalls came from
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the stores where the parent reported shopping.tidddily, the sample was predominantly
affluent, white, and well-educated, which limitetlgeneralizability of the findings to similar
populations. Finally, the NIK study design itselynhave also been a limitation. Participants
were selected for the study based on the distabubf supportive and unsupportive physical
activity and nutritional resources in their neighimods, which restricted the variability in
neighborhood food availability.
Implications

The results of this study indicate that parentstcpptions of the quality of food at their
frequented food stores does not have a significapact on their child’s diet quality, as
measured by the overall DASH index score or thepmrent F&V DASH score. Thus, while
parents’ perceptions of food quality of the foodrses they frequent may be an important
indicator of the health promoting nature of thedamvironment, they are insufficient in and of
themselves to affect their children’s diet. Thet fd@at the associations became insignificant in
the adjusted models suggests that broader socealgels targeting things like inequities in
educational attainment continue to be important rwitecomes to addressing diet quality
disparities across different groups. Contrary to éxpectations, the children who lived farther
from the stores most frequented by their parentishiigher diet quality scores compared to those
living closer to their frequented store. Therefaaergies directed toward increasing access to
supermarkets and grocery stores may be better spantproving the existing food environment
(i.e. changing marketing, pricing, and point of ghase practices), so that it is more supportive
of healthy choice&® "*In particular, these findings suggest that pareatse affordable, healthy
food and that store improvements directed towacdesing access to cheap, healthy food may

prove beneficial, especially for those for whomthar travel is unlikely or not feasible (e.qg.

21



those without a car or adequate access to pubhsit).
Conclusion

In contrast with the predicted relationships, fimelings of the present study indicated that
parents’ perceptions of the quality of food at tHequented stores was only weakly associated
with their child’s diet quality, and shorter distanto these most frequented stores was not highly
related to better child’s diet quality. This may thee to our incomplete understanding of trip
behaviors and the full food environment exposurfésture studies should examine how
children’s diet quality is related to the food s®mwithin their proximal home environment as
well as the food exposures in their own and thanepts’ daily activity space. The addition of
these nuanced interactions may reveal greaternidon about the relationships between
parents’ perceptions, food stores, distances taviel buy food, and children’s diet quality, and
provide insights about where to intervene for stemgnthe tide of the childhood obesity

epidemic.
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Table 1. DASH Score: Components and Calorie-SpemfStandards for Maximum and Minimum Scores

DASH Score Components Maximum Daily Intake Basis for Maximum Daily Intake Basis for Minimum
Score Score Score
1200 1400 1600 1800 1200 1400 1600 1800
Calories Calories Calories Calories Calories Calories Calories Calories

Grains

Total 5 4 5 5 6 0 0 0 0

Whole (50% of total) 5 2 2.5 2.5 3 0 0 0 0
Vegetables 10 2 3 4 4 0 0 0 0
Fruits 10 3 3 4 4 0 0 0 0
Dairy

Total 5 2 2 3 3 0 0 0 0

Low fat (75% of total) 5 15 15 2.25 2.25 0 0 0 0
Meat, poultry, fish, eggs 10 3 4 5 6 _8 >10 >10 >12
Nuts, seeds, legumes 10 0.5 0.5 0.5 1 0 0 0 0
Fats, oils 10 1 1 2 2 2 >2 >4 >4
Sweets 10 0.5 0.5 0.5 1 >1 >1 >1 >2

Data are as servings per day unless otherwise .noted

Proportionate scores were assigned to intakesgethoietween minimum and maximum levels.

Calorie levels assigned by age and gender: gi@yéars = 1200 kcal/day; boys 6-8 years = 1400 d¢ag] girls 9-13 years= 1600
kcal/day; boys 9-13 years= 1800 kcal/day.

Serving recommendations for Maximum Score basetthase specified in the DASH Eating Plan at VariGadorie Levels
(consistent with the Dietary Guidelines for Ameris2010)°; and the American Heart AssociatioDgetary Recommendations for
Healthy Children’®

Dr. Sarah Couch, Ph.D, RD developed this table.
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Table 2. Participant Demographics’

Characteristic Mean (SD) or Count (%)
Child Characteristics (N=686)
Age (years) 9.1 (1.5

Gender (% female)

Ethnicity (% Hispanic)

Race

White

African-American

Asian American/ Pacific Islander
Other

More than one

Parent Characteristics (N=686)

Age (years)

Gender (% female)

Ethnicity (% Hispanic)

Race

White

African-American

Asian American/Pacific Islander
Other

More than one

Household Characteristics

Marital Status

Married or living with a partner
Highest Education Level °
Less than college
College

Graduate School
Annual Income
<$50,000
$50,000-$100,000
>$100,00

Car Ownership

No vehicle

343 (50%)
115 (17%)

555 (81%)
20 (3%)
27 (4%)
29 (4%)
55 (8%)

41.5 (5.8)
588 (86%)
91 (13%)

598 (89%)
16 (2%)
32 (5%)
11 (2%)
16 (2%)

633 (93%)
163 (24%)
267 (39%)
250 (37%)
93 (14%)

251 (37%)
328 (49%)

5 (1%)

a. Data missing on 0-14 participants.
b. Defined by the highest educated adult in the hanigeh
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Table 3. Children’s Diet Quality, Parents’ Perceptons of Food Quality, Distance to
Frequented Food Stores, and Shopping Frequency byelighborhood Type® °

Low PAE/ Low PAE/ High PAE/ High PAE/ p-
Low NE High NE Low NE High NE value
N=178 N=155 N=169 N=184

Child’s diet quality, mean (SD)

Overall DASH scoré 41.2(7.6) 41.1(6.7) 41.7(7.2) 419(6.9)0 NS
Fruit & Vegetable DASH 9.6 (4.2) 9.2 (4.3) 10.0 (4.0) 9.9 (4.2) NS
component scord

Parent perceptions, mean (SD)

Frequented food store  20.1(3.3) 19.7(3.0) 199(3.0) 20.3(3.2) NS
quality®

Neighborhood food 18.9(3.8) 185(3.4) 18.8(3.3) 189(4.00 NS
quality ®
Discordanceé -1.2 (2.7) -1.1 (2.3) -1.1 (2.6) -1.4 (3.3) NS

Distance to most-frequented 3.3 (2.3) 2.4 (1.9) 2.1 (1.6) 1.9 (2.3) <.01
food-store (miles), mean (SDY

Shopping frequency, N (%) NS
Once/month 0 (0%) 1(1%) 2 (1%) 0 (0%)
Two-three times/ month 29 (16 %) 21 (14%) 30 (18%) 23 (12%)
Once a week 74 (42%) 59 (38%) 77 (45%) 82 (45%)
Two-three times/week 67 (38%) 58 (37%) 52 (31%) 67 (36%)

Four or more times/week 8 (4%) 16 (10%) 8 (5%) 12 (7%)

a. The neighborhood type was defined by physical agtenvironment (PAE) and nutrition
environment (NE).

b. Data missing on 0-14 participants.

c. The overall DASH score could range from 0-80 points

d. The fruit and vegetable component score of DASHatocange from 0-20 points.

e. Perceptions were measured with a five-item scale Jum score could range from 5-25
points. Higher scores indicate more positive petfoap relative to lower scores.

f. Discordance was measured as the difference in gagarceptions of food quality between
their neighborhood food stores and their frequefted stores. Negative scores indicate that
parents’ perceptions of food quality are worse tfee neighborhood relative to the stores
where parents shop. Positive scores indicate taegngs’ perceptions of food quality are
better for the neighborhood relative to the stondeere parents shop. A score of zero
indicates no differences in food quality percepgidretween neighborhood food stores and
frequented food stores.

g. Measured in miles along the network distance framé to the frequented food store.
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Table 4. Associations Between Children’s Overall ahFruit and Vegetable Component
DASH Scores and Parents’ Perceptions of Frequentdeébod Store Quality

Overall DASH Score Fruit & Vegetable Component
DASH Score
Model 1: Model 2: Model 1: Model 2:
Unadjusted Adjusted® Unadjusted Adjusted @
Parents’ Perceptions 0.20° 0.15 0.10° 0.10°
Parent Age - -0.09 - -0.06°
Parent Gender (Female) - 1.61° - 0.77
Parent Ethnicity (Hispanic) -- 1.25 -- 0.56
Parent Race’
African American -- -2.71 -- 1.25
Asian Pacific Islander -- -1.41 -- 0.30
Other -- -3.33 -- -0.84
More than one -- 0.35 -- -0.92
Parent Education®
Completed College - 1.10 - 0.90°
Completed Graduate/ -- 2.70° -- 1.60°

Professional Degree

a. Adjusted for parent age, gender, ethnicity and,rasevell as household-level education,
based on a priori assumptions about possible confers.

Significant at the .05 level.

Referent group=white.

Referent group= less than college.

Significant at the .01 level.

Note: Unstandardized regression coefficients asplayed in the table above.

caoo
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Table 5. Associations Between Children’s Overall ahFruit and Vegetable Component
DASH Scores and Log-Distance to the Most Frequentdébood Stores

Overall DASH Score Fruit & Vegetable
Component DASH Score
Model 1: Model 2: Model 1: Model 2:
Unadjusted Adjusted® Unadjusted Adjusted ®
Log-Distance 0.13 0.26° 0.08 0.10°
Parent Age -- -0.80 -- -0.05
Parent Gender (Female) -- 1.67° -- 0.80
Parent Ethnicity (Hispanic) -- 1.23 -- 0.47
Parent Race’
African American -- -3.01 -- 1.05
Asian Pacific Islander -- -1.93 -0.05
Other - -3.80" -1.20
More than one -- 0.31 -0.94
Parent Education®
Completed College - 1.33 - 1.05°
Completed Graduate/ -- 3.05° -- 1.83°
Professional Degree
Physical Activity Environment - 0.71 -- 0.60

a. Adjusted for parent age, gender, ethnicity and,rasevell as household-level education
and physical activity environment type, based @ni@i assumptions about possible
confounders.

Significant at the .05 level.

Referent group=white.

Referent group= less than college.

Significant at the .01 level.

Note: Unstandardized regression coefficients asplayed in the table above.

cooo
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Figure 1: Association Between Discordanctand Log-Distance from Home to the Most
Frequented Food Store
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a. Discordancewas measured as the difference in parents’ peocepof food quality between
their neighborhood food stores and their frequerfited stores. Negative scores indicate that
parents’ perceptions of food quality are worsetfa neighborhood relative to the stores where
parents shop. Positive scores indicate that parpetseptions of food quality are better for the
neighborhood relative to the stores where pardmip.sA score of zero indicates no differences
in food quality perceptions between neighborhoastifstores and frequented food stores.
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Figure 2: Association Between Discordanctand Log-Distance from Home to the Most

Frequented Food Store by Physical Activity Environnent (PAE) Type
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a. Discordancewas measured as the difference in parents’ peocepof food quality between
their neighborhood food stores and their frequeritedl stores. Negative scores indicate that
parents’ perceptions of food quality are worsetfa neighborhood relative to the stores where
parents shop. Positive scores indicate that parpetseptions of food quality are better for the
neighborhood relative to the stores where pardmip.sA score of zero indicates no differences
in food quality perceptions between neighborhoawtifstores and frequented food stores.
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